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INTRODUCTION 
As on previous  occas ions  over  t h e  p a s t  t h r e e  y e a r s ,  
I was aga in  con tac t ed  l a t e  i n  1989 by Mr. Rod Moss o f  True 
Mid-Pacif ic  Geothermal, Inc.  He asked i f  I would c a r r y  o u t  
an a d d i t i o n a l  a r chaeo log ica l  survey f o r  access  r o a d s  and 
d r i l l i n g  s i t e s  f o r  t h e  proposed exp lo ra to ry  w e l l s  2 and 3. 
A s  w i t h  well 1 they a r e  on  p rope r ty  o f  t h e  E s t a t e  o f  James 
Campbell i n  the  Puna District on t h e  i s l a n d  of Hawaii. 
Since I had a l r e a d y  surveyed w i t h i n  t h e  genera l  region f o r  
True Mid-Pacific,  a s  wel l  a s  f o r  t h e  Natural  Energy I n s t i -  
t u t e  o f  t h e  Univers i ty  o f  Hawaii, I perceived an acquain t -  
ancesh ip  w i t h . t h e  a r e a  and i t s  t e r r a i n  a s  p o s i t i v e  prepa- 
r a t i o n  f o r  a d d i t i o n a l  r e sea rch .  I t h e r e f o r e  agreed t o  t ake  
on t h i s  new p r o j e c t .  
Mr. Nobuchika Santo  of I s l a n d  Survey, Inc. again pro- 
v i d e d  he lp fu l  a s s j s t a n c e .  P r i o r  t o  our  g o i n g  i n t o  the f i e l d  
he passed informat ion  on the  l o c a t i o n  o f  dangerous vo lcan ic  
fissures and o t h e r  a d v i c e  and counsel based on  t h e  f i e l d  
experience of h i s  survey crew. He a l s o  provided us w i t h  t h e  
necessa ry  map d a t a  t h a t  r e s u l t e d  from hls f i e l d  work. Not 
on ly  was t h i s  in fo rma t ion  of g r e a t  p r i o r  s e r v i c e  t o  us, b u t  
l a t e r ,  while i n  the  f i e l d ,  we were a b l e  t o  very e a s i l y  10- 
c a t e  t h e  c e n t e r l i n e  s t a k e s  f o r  t h e  access  roads and t h e  
boundary s t a k e s  f o r  t h e  d r i l l i n g  s i t e s .  In t u r n ,  our  t r a n -  
s e c t s  were accord ing ly  determined and t h i s  had the p r e c i s e  
and r e a s s u r i n g  a f f e c t  o f  provid ing  us w i t h  t h e  knowledge 
t h a t  we were where we shound be a t  a l l  t imes.  I f  i t  were 
n o t  f o r  t he  dense f o r e s t  cover  of t h e  project  a rea  this 
need n o t  have been a problem. However, t h e  reg ion  i s  cover- 
ed w i t h  a very heavy v e g e t a t i o n  sc reen  t h a t  obscures  natu-  
r a l  landmarks. Hence, Mr. S a n t o ' s  survey cu t  a n d  c e n t e r l i n e  
s t a k e s  were a l l  t h a t  p r o v i d e d  us w i t h  a good l o c a t i o n a l  
base  t h a t  k e p t  us from going a s t r a y .  
r ied  o u t  by myself w l t h  t h e  a s s i s t a n c e  of my son,  Ken. 
In  e a r l y  December, 1989 t h e  f i e l d  e x p l o r a t i o n  was ca r -  
, 
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A R E A  
The a r e a  examined and r epor t ed  on i n  t h i s  document i s  
i n  t h e  Puna D i s t r i c t  o f  t h e  i s l a n d  of Hawaii (See Figure 1) .  
More p r e c i s e l y  i t  i s  f o u n d  i n  t h e  mauktr p o r t i o n s  o f  t h e  
ahupua'a of  Kaimu and Makena, on proper ty  o f  t h e  E s t a t e  o f  
James Campbell, The s tudy  a r e a  may be a d d i t i o n a l l y  i d e n t i -  
f i e d  a s  being l i s t e d  u n d e r  Tax Map Key: 1-2-10:3. S p e c i f i -  
c a l l y ,  t h i s  p r o j e c t  was concerned w i t h  the proposed con- 
nec t ing  a c c e s s  roadways l i n k i n g  t he  True Mid-Pacific well  
s i t e  1 w i t h  t h e  p r o p o s e d  well  s i t e  2 and 3 (See F igure  2 ) .  
B o t h  well s i t e s  2 and 3 c o n s i s t  of rectangular-shaped sec -  
t i o n s  of l and ,  roughly f i v e  a c r e s  i n  s i z e ,  One i s  t o  t h e  
nor thwes t  and t h e  o t h e r  t o  t h e  west o f  t h e  e x i s t i n g  d r i l l -  
i n g  r i g  l o c a t e d  a t  wel l  s i t e  1. Almost 2306 f e e t  (297111) 
s e p e r a t e s  a p o i n t  a t  t h e  i n t e r s e c t i o n  of the  p r e s e n t  a c c e s s  
road and well s i t e  1 from well  s i t e  2 (See F i g u r e  3 ) ,  and 
4710% f e e t  (1427m) l i n k s  t h e  same po in t  w i t h  well s i t e  3 
(See F igure  4 ) .  
T h i s  a r chaeo log ica l  p r o j e c t  a r ea  I s  e n t i r e l y  w i t h i n  
t h e  Mao Kele 0 P u n a  Natural  Area Reserve, the  Geothermal 
Reserve Subzone, and t h e  Geothermal Development Area. I t  
c l e a r l y  s i t s  a t o p  the  east  r i f t  zone o f  Kilauea volcano, 
j u s t  no r th  o f  the  p o i n t  of e r u p t i o n  and l ava  flow o f  1961. 
The survey was conducted between a low e l e v a t i o n  of approx- 
imate ly  1480 f e e t  (449111) t o  a h i g h  of about  1540 f e e t  
(467m) above  sea  leve l ,  
The reg ion  i s  dominated by soil  covered 'a 'u  a n d  
pahoehoe. Two so i l  types  ma be i d e n t i f i e d ,  the Kiloa a n d  
t h e  Keei (Sa to ,  e t  a l ,  19733. Most of t h e  t r a c t  along t h e  
r i f t  zone, i nc lud ing  t h e  s tudy  a r e a ,  i s  included w l t h l n  
t h e  Kiloa se r ies  (rKXD). T h i s  i s  marked by an extremely 
s tony  muck,  up t o  10  inches i n  d e p t h ,  a t o p  a base o f  f r a g -  
mental ' a ' ;  l a v a .  Su r face  s l o p e  i s  g e n e r a l l y  between 6 and 
20 percent and  t he  s o i l  i s  g e n e r a l l y  wel l -dra ined ,  t h i n ,  
s t ony ,  and o r g a n i c  i n  make-up. The a d j a c e n t  expanse of f o r -  
e s t  i s  inc luded  i n  the Keei s o i l  s e r i e s  (rKGD). These s o i l s  
a r e  noted as "wel l -dra ined ,  t h i n ,  o rgan ic  s o i l s  ove r l ay ing  
ahoehoe l ava  bedrock. They a r e  g e n t l y  s l o p i n g  t o  moderate- 
f y  s t e e p  soils" ( I b i d . ,  p.  27) w i t h  rock outcrops  s c a t t e r e d  
ove r  2 5  t o  50 p e r c e n t  of t he  ground s u r f a c e .  Only f a r t h e r  
t o  t h e  s o u t h ,  and  some d i s t a n c e  from t h e  present pro jec t  
a r e a ,  do  we s e e  pahoehoe l ava  (rLW) d o m i n a t i n g  t h e  g r o u n d  
s u r f a c e .  T h i s  i s  noted f o r  a s t r i p  of t e r r a i n  t h a t  i nc ludes  
P u u  Kauka and  Hefheiahulu.  S o i l  erosion i s  g e n e r a l l y  s l i g h t  
w i t h i n  t h e  s tudy  a r e a ,  what w i t h  t he  good so i l  pe rmeab i l i t y  
and t h e  heavy v e g e t a t i v e  c o v e r ,  
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Figure 1 .  Project Area Map 
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As w i t h  p rev ious  surveys undertaken nearby,  we 
found t h e  a rea  extremely rugged, w i t h  numerous deep 
c racks  o r  f i s s u r e s ,  c r e v i c e s ,  vent  l i n e s ,  and t r e e  m o l d s  
a long and a d j a c e n t  t o  t h e  survey c o r r i d o r .  A t h i c k  f o r -  
e s t  covering of upland vege ta t ion  i s  everywhere w i t h i n  
t h e  reg ion  examined. 'Ohi 'a  and f e r n s  of many v a r i e t i e s  
cover  t h e  ground t o  a p o i n t  t h a t  a r chaeo log ica l  examina- 
t i o n  i s  e s p e c i a l l y  d i f f i c u l t .  Visual i n spec t lon  i s  lim- 
i t e d  t o  b u t  a few f e e t ,  never  more than 20+ f e e t ,  a n d  
u s u a l l y  c l o s e r  t o  5 o r  10  f e e t .  Q u i t e  o f t e n  u t u h e  and 
' i e ' i e  form such  a n  embranglement t h a t  i t  I s  n o t  only 
imposs ib le  t o  s e e  t h r o u g h  this v e g e t a t i v e  mass, b u t  
l i k e w i s e ,  movement i s  ab rup ly  a r r e s t e d .  Hapu'u were en- 
counted everywhere d u r i n g  the f i e l d  i n v e s t i g a t i o n .  These 
t r e e  f e r n s  sometimes reach a h e i g h t  of 30 t o  40 f e e t  
(91.5 - 122111) and t o g e t h e r  w l t l i  t he  'ohi'a form t h e  
upper canopy of t h e  f o r e s t .  ' O h i ' a  a l s o  reaches  massive 
p r o p o r t i o n s  here  and there.  Ve no t i ced  some, 1 t o  1.1 
meters (3 - 3.7 f e e t )  i n  d iameter ,  laded w i t h  vines of 
t he  ' i e ' i e  and utuhe ,  e x t e n d i n g -  perhaps 60 t o  65 f e e t  
(183 - 198111) skyward. A good amount of t h e  s u n l i g h t  1 s  
f i l t e r e d  by the  t a l l  v e g e t a t i o n  so t h a t  only. l i m i t e d  
a r e a s  n e a r  the  ground r e c e i v e  sunshine .  Here we some- 
times s e e  the common guava (Psidium gua java ) ,  a s  well a s  
t he  waiaut ,  grasses, ' z k a t a ,  utuhe, k i t a u ,  and  wild 
o r c h i d s ,  t o  name t h e  more commonly encountered vegeta- 
t i o n  of t h e s e  s u n l i t  pa tches .  The waiaw? o f t e n  grows 
r a p i d l y  i n  these sunny s p o t s ,  w i t h  t a l l ,  t h l n , 3 t n e a r  
trunks, c r e a t e d  by compet l t lon  f o r  s u n l i g h t  a s  t h e  can- 
opy grows upward. A s  t h e s e  t r e e s  grow they can become 
draped w i t h  v ines  and utuhe and e v e n t u a l l y  they  j o i n  -. 
w i t h  the  f o r e s t  canopy, thereby  a i d i n g  i n  t h X  ' d i m i n i s h -  
ment o f  t h e  very energy source  t h a t  gave i t  i t s  spurt of 
g r o w  t 1 1 .  
A few examples of awapuhi were noted and here  a l s o ,  
i n  t h e  d a r k e r  p o r t i o n s  of  t h e  f o r e s t ,  t h e  ground was 
sometimes moss covered. In a d d i t i o n  t o  those  ferns a l -  
ready men t ioned ,  a number of v a r i o u s  s p e c i e s  of g r o u n d  
f e r n s  were encountered.  In t h e  trees, b i rd ' s -nes t  f e r n s  
were n o t  uncommonly seen. Here and t h e r e  we came ac ross  
t he  7cZ p l a n t .  I t  was n o t  common, b u t  p re sen t .  We were 
especially aware of i t  i n  t h e  v i c i n i t y  of t h e  l a r g e  f i s -  
sure t h a t  p a r a l l e l s  t h e  c o r r i d o r  t o  well  s i t e  3. Else- 
where i t  was more o f t e n  seen through examples of .- s i n g l e  
p l a n t s .  
We were somewhat surpr ised t o  f i n d  t h e  absence of 
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maize d u r i n g  t h i s  survey. T h i s  i s  n o t  t o  say i t  i s  no t  
p r e s e n t  here, r a t h e r  t h a t  we d id  n o t  encounter  any a s  we 
had on ou r  prev ious  examinations o f  a d j a c e n t  a r eas .  
R a i n f a l l  i s  f a i r l y  h i g h  i n  t h e  reg ion ,  a l though no 
r eco rds  a r e  p r e s e n t  f o r  anywhere near t h e  p r o j e c t  a r e a .  
I f  one w e r e . t o  e x t r a p o l a t e  we may well  f i n d  an annual . 
r a i n f a l l  p a t t e r n  of somewhere between 150 and 200 inches .  
Temperature i s  f a i r l y  cool because o f  t h e  e l e v a t i o n ,  b u t  
humidity t ends  t o  be h i g h .  There a l s o  i s  a p a t t e r n  o f  
f r e q u e n t  cloud cover ,  fog and mist. 
F i g u r e  5. View westward along c e n t e r l i n e  of 
proposed r o a d  t o  well  s i t e  2.  Photo  
taken eas t  o f  Tr 61-B4 and west o f  
t h e  ground sur face  f a u l t .  
8 
METHODOLOGY A N D  FINDINGS 
T h i s  r e p o r t  i s  based on f i e l d  d a t a  ob ta ined  t h r o u g h  
a procedure i d e n t i f i e d  a s  a reconnaissance  survey.  
Q u i t e  o f t e n ,  a l t h o u g h  n o t  always,  t h i s  i s  t h e  i n i t i a l  o r  
p re l imina ry  a r c h a e o l o g i c a l  examination. I t  normally i n -  
c ludes  v i s u a l  examination and record ing  of d a t a  whi le  
walking ove r  t h e  p r o j e c t  a r ea .  Note t ak ing  and/or  t a p e  
record ing  of  d a t a ,  i l l u s t r a t i o n s  through photographs 
and/or  drawings and maps, and recommendations a s  t o  a r -  
chaeo log ica l  s i g n i f i c a n c e  o f  t h e  a r e a  o r  p o r t i o n s  of i t ,  
a r e  always p a r t  o f  t he  survey. Further a rchaeo log ica l  
w o r k ,  i f  any,  must f i n d  i t s  b a s i s  for b e i n g  i n  t h e  o r i g -  
i n a l  r econna i s sance  survey ,  and recommendations toward 
t h i s  end a r e  g e n e r a l l y  p a r t  o f  t h e  survey report .  
In t he  c a s e  of t h i s  p r o j e c t ,  t h e  ground examination 
was c a r r i e d  o u t  by myself w i t h  the  a s s i s t a n c e  o f  my s o n ,  
Ken. On f o u r  d i f f e r e n t  occas ions  we were i n  t h e  p r o j e c t  
a r e a ,  w i t h  c l o s e  t o  a t o t a l  of 68 man hours expended i n  
f i e l d  work. 
P r i o r  t o  t h e  p u r s u i t  o f  f i e l d  a c t i v i t y  we acqui red  
cop ie s  of maps based on  t h e  work accomplished by Elr. 
Santo and h is  survey  crew. They had a l r e a d y  c u t  t h e  r o a d  
survey l i n e s  o f  s i g h t  t h r o u g h  t h e  r a i n f o r e s t  t o  b o t h  
well s i t e s  2 and 3 (See Figures  3 and 4 ) .  C e n t e r l i n e  
s t a k e s  were p r e s e n t  a long t h e  proposed access  roadway 
and a t  a l l  f o u r  c o r n e r s  o f  t h e  well s f t e s .  
In a d d i t i o n  t o  t he  m i n i m u m  requirements  f o r  a r e -  
' connaissance  survey  s e t  f o r t h  by the  S o c i e t y  f o r  Hawai- 
i a n  Archaeology, two o t h e r  documents formed t h e  b a s i s  
f o r  guidance and d i r e c t i o n  f o r  t h e  present  p r o j e c t .  
T h e  S t a t e  o f  Hawali 's  Land 6oard d e c f s i o n  o f  A p r i l  11, 
1986 s e t  requi rements  f o r  t h e  I n v e s t i g a t i o n  a s  f t  d i d  
i n  my previous  work (See Bonk, 1988). Four s p e c i f i c  
i tems were s e t  f o r t h  a s  requi rements  i n  t h a t  document 
(See Appendix A ) ,  The f i r s t  of these  s p e c i f l c  i tems 
r e f e r s  t o  t h e  SHA s t a n d a r d s  f o r  a r c h a e o l o g i c a l  recon- 
na i s sance  su rveys .  The second I n c l u d e s  r e f e r e n c e  t o  t h e  
s p e c i f i c  a r e a s  t o  be surveyed,  t h a t  i s  a p r o j e c t  a r e a  i s  
de f ined  ( a c c e s s  c o r r i d o r s ,  d r i l l  s i t e s ,  power p l a n t  
s i t e s .  e t c . ) .  The t h i r d  i s  concerned w i t h  t h e  amount of 
coverage. S p e c i f i c a l l y ,  t h i s  s e t  t h e  d e s i g n a t i o n  of  a n  
a r e a  '.'two to:f  i v e .  ti.mes l a r g e r "  tiran t h e  a c t u a l  r o a d  
c o r r i d o r ,  d r i l l  s i t e ,  e t c . I n  t h i s  r e p o r t  r e f e r e n c e  i s  
made t o  a buffer zone o r  a r e a  added t o  t he  a c t u a l  road 
c o r r i d o r  o r  well s i t e .  T h i s  a t t e m p t s  t o  t ake  i n t o  ac-  
count and thereby  s a t i s f y  t h e  "two t o  f i v e "  coverage 
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requirement .  L a s t l y ,  a r e sea rch  des ign  was c a l l e d  f o r  
t h a t  would s e r v e  a s  a gu ide  f o r  f u t u r e  work. 
T h e  r e s e a r c h  design f o r  a rchaeo logfca l  survey 
methods was completed i n  t h e  summer o f  1989 (See Appen- 
d i x  B). For t h e  a u t h o r  of t h i s  r e p o r t  i t  served t o  s e t  
s t a n d a r d s  f o r  two previous s tud ies  w i t h i n  the  region 
(See Bonk, 1989a, 1989b ,  1989c, 19894 and 1990) a s  i t  
d i d  f o r  t h i s  work. 
Our f i r s t  day i n  the  f i e l d  was taken up  w i t h  a n  ex- 
aminat ion of t h e  road c o r r i d o r  t h a t  connects  t h e  exist- 
i n g  well s i t e  1 w i t h  the proposed well  s i t e  2 (See F i g -  
u r e  3 ) .  We fol lowed t h e  c e n t e r l i n e  survey c u t  through - 
t h e  f o r e s t  t o  t h e  p o i n t  o f  f t s  connect ion w i t h  t he  new 
wel l  s i t e .  Along t h e  way we encountered a s l i g h t  f a u l t  
between T r  61-83 and 84. As the  c e n t e r l i n e  c r o s s e s  t h i s  
depression we, a n d  t h e  surveyors  be fo re  us a s  w e l l ,  were 
required t o  c a r e f u l l y  descend the  15  t o  20 f e e t  t h a t  had 
been produced by th i s  g r o u n d  displacement .  
In a d d i t i o n  t o  t h i s  0.4 mile t r a n s e c t  a long t h e  
c e n t e r l i n e  o f  t h e  proposed road we covered a second 
t r a n s e c t  approximately 30 t o  40 f e e t  no r th  and roughly 
p a r a l l e l  t o  the  f i r s t .  A t h l r d  t r a n s e c t ,  of about  equal 
d i s t a n c e  s o u t h  o f  t h e  c e n t e r l i n e ,  completed t h e  a c t i v i -  
t f e s  of  t h e  f i r s t  day 's  work. This allowed coverage of 
a c o r r i d o r  s t r i p  90 t o  120 f e e t  i n  w i d t h .  
We n e x t  examined t h e  4.99 a c r e  a r e a  proposed f o r  . 
well  s i t e  2,  F i r s t l y ,  we fol lowed a t r a n s e c t  along t h e  
p e r i m e t e r  of t h e  s i t e ,  aga in  checking along t h e  l i n e  c u t  
through the  f o r e s t  by t h e  surveyors .  W i t h  t h i s  complete 
we t h e n  examined t h e  a r e a  along a second t r a n s e c t  about  
30 t o  40 f e e t  d i s t a n t  from t h e  boundary of well s i t e  2. 
T h i s  t r a n s e c t ,  l i k e  t h e  f i r s t ,  completely e n c i r c l e d  t h e  
d r i l l  s i t e  and when f i n i s h e d  provided a buffer zone sur- 
roundlng t h e  wel l  s i t e .  T h e  f i n a l  work a t  well s i t e  2 
involved a s e r i e s  o f  east-west transects through the  . 
proposed well s i t e .  Fif teen such t r a n s e c t s  were c a r r i e d  
o u t  u s l n g  i n t e r v a l s  of approximately 30 t o  40 f e e t .  
After completfon of o u r  i n v e s t i g a t i o n  of t h e  pro- 
posed roadway c o r r f d o r  and well  s f t e  2 we t r a n s f e r r e d  
o u r  a t t e n t i o n  t o  t h e  c o r r i d o r  f o r  wel l  s i t e  3. S t a r t i n g  
a t  t h e  i n t e r s e c t i o n  of t h e  proposed roadways we proceded 
westward fo l lowing  t h e  c e n t e r l i n e  f o r  t h e  access  road t o  
wel l  s i t e  3 (See Ffgure 4 ) .  T h i s  c o r r i d o r  i s  c l o s e  t o  
10 
double the  d l s t a n c e  of  t he  s i t e  2 c o r r i d o r  a n d  r l f e  
w i t h  added d i f f l c u l t i e s .  Cefore we a t t a i n e d  t h e  h a l f -  
way p o i n t  we came a c r o s s  t he  a rea  l d e n t l f l e d  by a deep 
f i s s u r e  ( I b l d . ) .  T h i s  was one o f  tlie m o s t  dangerous 
p l a c e s  t o  t r a v e r s e  and c e r t a i n l y  t h e  c a u t i o n  t h a t  was 
r equ l r ed  of us had t h e  e f f e c t  o f  slowing down o u r  f o r e -  
ward p rogres s .  Beyond the  d l f f l c u l t y  o f  movement a n d  
tlme we n e v e r t h e l e s s  were a b l e  w l t h l n  a day ' s  time t o  
complete t h e  0.835 mile c e n t e r l i n e  t r a n s e c t  t o  t h e  well  
s i t e  a n d  t h e  p a r a l l e l  t r a n s e c t s  t o  t h e  n o r t h  a n d  south .  
F i n a l l y ,  w i t h  t h e  completlon o f  t h e  proposed road- 
way ana bu f fe r  zone t o  t h e  nor th  and sou th  we now moved 
ou r  i n v e s t i g a t i o n  t o  tlie one remalnlng a r e a  t o  be ex- 
amlned, wel l  s i t e  3 and a b u f f e r  zone around I t .  Our 
procedure he re  fol lowea the  same des ign  used a t  well  
s i t e  2. First  t h e  per jmeter  t r a n s e c t ,  then a second 
t r a n s e c t  30 t o  40 f e e t  away and enveloping t h e  well 
s i t e  w i t h  a b u f f e r  zone, and l a s t l y  a s e r l c s  of 1 5  e a s t -  
west t r a n s e c t s  through t h e  4 . 9 9  a c r e s  o f  the  well  s i t e .  
Figure 6. YIew eastward along c e n t e r l i n e  o f  proposed 
roadway t o  well s i t e  2. Photograph taken 
e a s t  o f  T r  61-64 and west o f  f a u l t .  
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Figure 7 .  
Photograph taken a t  
the northwest corner 
o f  wel l  s l t e  2 .  V i e w  
southward along the  
west border. 
Figure 8 .  
Photograph taken a t  the 
northwest corner o f  w e l l  
s i t e  2 ,  V i e w  eastward 
along the north border. 
1 2  
Previous a rchaeo log ica l  f ie ldwork  conducted by 
Paul H.  Rosendahl, Ph .D. ,  Inc .  w i th in  t h e  Geothermal 
Resource Subzonc inc ludes  f i v e  t r a n s e c t s  t o  the  n o r t h -  
e a s t ,  s o u t h e a s t ,  and southwest  o f  t h e  a rea  repor ted  on 
i n  t h i s  r e p o r t  (Haun, e t  a l ,  1985). In only one of  
t h e s e  a r e a s  examined, t h a t  of t r a n s e c t  f i v c ,  d i d  f i e l d  
crews come a c r o s s  probable  a rchaeo log ica l  remains. T h i s  
included f i v e  t o  s i x  c a i r n s  and mounds on t h e  s o u t h e a s t  
s u m m i t  o f  Heiheiahulu,  some 1 . 4  miles  s o u t h e a s t  of t h e  
n e a r e s t  a r e a  covered i n  ou r  f ie ldwork .  
I n  nearby Kahauale'a a reconnaissance survey was 
conducted by tiommon (1982) w i t h o u t  f i n d i n g  anything of 
a rchaeo log ica l  s i g n i f i c a n c e .  Here too Rosendahl (1985) 
undertook a more r e c e n t  f i e l d  examination and again 
found n o t h i n g  of c u l t u r a l  va lue .  Add i t iona l ly ,  an adden- 
dum by Rosendahl t o  the p rev ious ly  mentioned r e p o r t  by 
Haun a n d  others  (1985) r e p o r t s  on t h e  use of a h e l i -  
c o p t e r  t o  make a low level a e r i a l  reconnaissance of  t h e  
proposed development a rea .  He landed and added a s i x t h  
t r a n s e c t  t o  Ilaun's work. This t r a n s e c t  i s  about  t h r e e  
a n d  a h a l f  miles west  of ou r  s tudy  a rea .  On t h i s  t r i p  
Rosendahl a l s o  landed t o  examine an a rea  ad jacen t  t o  
Haun's t r a n s e c t  f i v e  a t  Heiheiahulu.  
Over t h e  l a s t  t h r e e  y e a r s  the  au thor  of th i s  r e p o r t  
c a r r i e d  o u t  t h r e e  p r o j e c t s  on land ad jacen t  t o  t h a t  be- 
i n g  r epor t ed  on i n  t h i s  paper.  In 1987 a reconnaissance 
survey was undertaken f o r  True/Mid-Pacific Geothermal, 
Inc. a long t h e  a c c e s s  road c o r r i d o r  and a t  well  s i t e  1 
(Bonk, 1988). L a t e r ,  a s  a follow-up, a rchaeologica l  mon- 
i t o r i n g  was conducted a f t e r  g r u b b i n g  and c l e a r i n g  of t h e  
roadbed and well  s i t e  was complete ( G o n k ,  1989a). About 
the  same time ano the r  reconnaissance  survey was conduct- 
ed f o r  t h e  Unlversl'ty of Hawaii 's  Hatural  Energy I n s t i -  
t u t e  i n  a small a rea  on the  sou th  s i d e  of t h e  r o a d  
l ead ing  t o  True/Mid-Pacif ic 's  d r i l l  s i t e .  T h i s  survey 
was l i m i t e d  t o  an a r e a  of l ess  than k a c r e  c l o s e  t o  t h e  
Kaohe Homestead end  of t h e  roadway t h a t  t e rmina te s  a t  
t h e  d r i l l  s i t e  2.4 miles westward (Bonk, 1989b). In a l l  
of this work we found a marked absence of d i r e c t  ev i -  
dence suppor t ing  human c u l t u r a l  a c t i v i t y  In t h e  a rea .  
f i n d  n o t h i n g  o f  a s p e c i f i c  r e f e r e n c e  t o  t h e  s tudy  a r e a .  
Holmes (1982) mentions t h e  U.S.  E x p l o r i n g  E x p e d i t i o n  of 
1840 fo l lowing  a t r a i l  sou th  of and p a r a l l e l i n g  t h e  e a s t  
r i f t  zone from near  Kalalua c r a t e r  t o  Kapoho. He a l s o  
mentions t h a t  the  f o r e s t  zone of Kahauale'a was ex- 
Uhen we examine o t h e r  than a rchaeo log ica l  da t a  we 
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p l o i t e d  f o r  i t s  b i r d s  and  f o r  wood g a t h e r i n g .  I n  a d d i -  
t i o n ,  we r e a d  t h a t  t h e  u p l a n d s  o f  Kupahua, Kapaahu, 
Kaimu, Hakena,  and  E a l a p a n a  were e x t e n s i v e l y  p l a n t e d  i n  
a b o r i g i n a l  times (14andy and  l landy,  1 9 7 2 ) .  
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SUMMARY, C O N C L U S I O N S  AND RECOMMENDATIONS 
F i e l d  examina t ion  produced no d i r e c t  evidence of 
human  use or presence wi th in  t h e  s tudy  a rea .  Caves, 
b u r i a l s ,  temorary o r  permanent h a b i t a t i o n  s i t e s ,  t r a i l s ,  
p l a t fo rms ,  paving, s t o n e  al ignments  or w a l l s ,  a g r i c u l -  
t u r a l  evidence supported by t e r r a c e s ,  g r o u n d  c l e a r i n g s  
o r  anyth ing  e l s e  s u g g e s t i n g  h o r t i c u l t u r a l  use ,  O K  f o r  
t h a t  matter c u l t u r a l  i n d i c a t o r s  o f  any k i n d ,  were n o t  
seen  d u r i n g  the  f i e l d  examination. However, t h i s  does 
n o t  r u l e  o u t  former f o r e s t  product  e x p l o i t a t i o n  with-  
i n  t h e  a r e a .  B u t  wi thout  some i n d i c a t i o n  of human pre-  
sence we can only s p e c u l a t e  as t o  c u l t u r a l  e x p l o i t a t i o n .  
As w i t h  my previous r e p o r t s  on work w i t h i n  t h e  a rea  
I m u s t  aga in  c a u t i o n  t h a t  t h i s  survey,  a l though e x p a n d -  
i n g  on acreage  examined, n e v e r t h e l e s s  does n o t  f o r e s t a l l  
f u tu re  e x a m i n a t i o n  i n  neighboring a r e a s ,  n o r  should i t  
d o  so. A g a i n ,  t he  presence o f  kz a n d  'awapuhi g ives  some 
s u p p o r t  t o  t h e  b e l i e f  t h a t  we s h o u l d  f i n d  a d d i t i o n a l  
c u l t u r a l  use i n d i c a t o r s  w i t h i n  t h e  Geothermal Resource 
Subzone. I f , , I n  the f u t u r e ,  th i s  proves t o  be t h e  case 
i t  s h o u l d  more l i k e l y  take  p lace  i n  t h e  lower e leva-  
t i o n s  a n d  toward t h e  sou the rn  po r t ions  of t h e  Geothermal 
Resource Subzone. In my r e p o r t  of l a s t  y e a r  (1989b, 
p.  1 2 )  I sugges ted  t h a t  kZ and 'aua,and we now have t o  
a d d  'awapuhC, "had m u l t i p l e  uses a n d  were c u l t u r a l l y  
impor tan t  p l a n t s  i n  t h e  p a s t  and  t h e r e f o r e  t h e i r  pre-  
sence  may well p r o v i d e  t h e  beginning of cumulat ive e v i -  
dence t h a t  w i l l  h e l p  u s  i n  f u r t h e r i n g  knowledge of pre-  
h i s t o r i c  f o r e s t  useage".  
In summary, l e t  me aga in  s t a t e  t h a t  no a r t i f a c t u a l  
m a t e r i a l  was f o u n d  d u r l n g  o u r  survey o f  w x l  s i t e s  2 and 
3 and f o r  the roads providing access .  However, t h e  pre- 
sence  of n o n a r t i f a c t u a l  b u t  c u l t u r a l  usefu l  p l a n t  l i f e  
may well  prove h e l p f u l  a s  we have an oppor tunf ty  t o  g a i n  
more d a t a  on  f o r e s t  products .  Some changes i n  t h e  n a t j v e  
f o r e s t  have taken p l a c e  w i t h  t h e  i n t r o d u c t i o n  of e x o t i c  
p l a n t  l i f e  a n d  t he  fo rag ing  o f  animal l i f e .  Wild boars  
a n d  sows were common e n o u g h  t o  be seen on a number o f  
occas ions  a n d  ground d i s t u r b a n c e  due t o  t h e i r  p r e d a t i o n  
was f r e q u e n t l y  no t i ced .  
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F i n a l l y ,  i t  must b e  s a i d  t h a t  t h e  r e s e a r c h  design 
u s e d  a s  a guide f o r  t h i s  p r o j e c t  ( S t a t e  of H a w a i i ,  D N L R ,  
1989)  i s  g e n e r a l l y  a good one and was use fu l  in  prepar -  
i n g  f o r  and  i n  t h e  c a r r y i n g  o u t  of t h e  f i e l d  work a n d  
i n  t h e  w r i t i n g  of this r e p o r t .  I f u r t h e r  s e e  no  a d d i -  
t i o n a l  b e n e f i t  der ived  from f u r t h e r  examination of t h e  
p r o j e c t  a r e a ,  I t h e r e f o r e  recommend t h a t  g r o u n d  s u r f a c e  
a l t e r a t i o n  be allowed t o  proceed L u t  w i t h  t h e  f u r t h e r  
recommendation t h a t  a r chaeo log ica l  m o n i t o r i n g  of s o i l -  
covered a r e a s  aga in  be c a r r i e d  o u t  fo l lowing  g r u b b i n g  
and c l ea r ing .  
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GLOSSARY OF H A W A I I A N  WORDS 
'?i ' a  Lava, s t o n y ,  r o u g h  c l i n k e r  type.  
'Zka t a  The th imbleber ry  (Rubus r o s a e f o l i u s ) .  
'awapuhl H i l d  g i n g e r  (Zin i b e r  zerumbet),  found-  : a .  
from Ind ia  t h r o u g h  ---e7r o l y n e s i a .  The r o o t  was 
u s e d  t o  s c e n t  and dye kapa. 
hapu 'u An endemic t r e e  f e r n  (Cibotium S p . )  common 
t o  many f o r e s t s  of Hawall. 
' i e  ' i e  A n  endemic woody, branct i lng c l  lmber (Freyci  - 
n e t l a  a r b o r e a )  growing  l u x u r i a n t l y  i n  
f o r e s t s t l t u d e s  of about  1500 f e e t .  
kZ T I ,  a woody p l a n t ,  (Cordyl ine t e r m i n a l i s ) .  
kZZau 
ktpuka 
Native use o f  t h e  l eaves  was common. 
Bracken o r  brake (Pter idium a ul l lnum).  
A c o s m o p o l i t a n ,  s t j f f ,  weedy 
A c lear  place i n  a l ava  f i e l d  o r  f low.  A 
. p l a c e  surrounded by lava  where t h e r e  may be 
v e g e t a t i o n  . 
%Fir - -  
maite A n a t l v e  t w i n i n g  s h r u b  (Alyxia o lv ine- formix)  
w i t h  sh iny  f r a g r a n t  leaves  u s e d f o r e c o r a -  
t i o n  a n d  l e i s .  
mauka I n l a n d ,  u p l a n d ,  towards t h e  mountain, u p l a n d s .  
' ; h i  ' a  A tree. (Metros lderos  macro us M. c o l l i n s )  
famous i n  song  a n d  ta&GaTi. 
pahoehoe Smooth, unbroken, t ype  of l a v a .  As cont ras ted  
w i t h  ' Z I a .  
u Zuhe A l l  Hawaiian species  o f  f a l s e  s t a g h o r n  f e r n  
(o i c ranop te r i s  1 i n e a r i s ) .  
t j a i a d  The ye l low s t r a w b e r r y  guava  ( P s i d l u m  c a t t l e i a -  
num). A small t r e e  from B r a z i l .  
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